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ASSESSMENT OP PAST RADIOGRAPHIC SYSTEMS 
BY THE CONSTANT EXPOSURE TECHNIQUE 
by 
J. C. Domanus 
Atlas Advanced Engineering Divicion 
DK-2750 Ballerup, Denmark 
1. INTRODUCTION 
The constant exposure technique, already described in 111 was 
investigated further in 121 and proved to be useful for such 
fast radiographic systems as radiographic paper used both with 
fluorescent as well as fluorometallic intensifying screens. 
Recently, Agfa-Gevaert put on the market a new, fast X-ray 
film: Structurix RCP, high-contrast film, specially designed 
for use with fluorometallic intensifying screens. 
This new, fast X-ray film together with fast radiographic 
papers was described in 131. 
The constant exposure technique seems especially suitable for 
making comparisons between different radiographic systems and 
was therefore used for the assessment of the fast radiographic 
systems mentioned above. 
Work performed under contract with Risø National Laboratory. 
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2. RADIOGRAPHIC PAPER 
The present comparisons of various fast radiographic systems 
was made, using the following radiographic papers, available 
now on the market: 
Kodak Industrex Instant 600, Rapid 620 and 700 papers, 
used with Kodak fluorescent Fl (high-speed, high-con-
trast) and F2 (smaller intensification, lower contrast) 
Industrex intensifying screens. 
Agfa-Gevaert Structurix IC paper used with a fluorescent 
IC screen Type II and with fluorometallic RCF screen. 
Both Kodak as well as Agfa-Gevaert radiographic papers were 
processed in their respective automatic processors, previously 
described in 141. 
The radiographic paper can be used both with fluoroscent and 
with fluorometallic screens. This wa.s proved and reported in 
15 I. This fast radiographic system was therefore also included 
into the present assessment. 
3. FAST X-RAV FILMS 
The above-mentioned Agfa-Gevaert Structurix RCF film was used 
with RCF fluorometallic screens (FM). This film is sensitive 
to X- and gamma-rays, UV-, violet and blue rays, and to rays 
emitted by the fluorometallic screens. The spectral sensitivi-
ties of Structurix IC paper, RCF film and FM screens was 
reproduced in l5i. 
Agfa-Gevaert allows the processing of the RCF film in the same 
manner as all other Structurix films. When using conventional 
manual processing the G 127 developer (concentration: 1 part 
of G 127 + 4 parts of water) is to be used for developing at 
20°C for 5 min. Rapid processing is also possible and even 
recommended. For rapid manual processing the G 127 developer 
in (1 + 1) concentration is to be used at 35°C for 45 s (with 
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continuous agitation). For rapid machine processing the G 
127/6 135 developers are to be used at 42°C. As no Structurix 
automatic machine processors were available in Denmark, some 
automatic processing of the RCF film was performed using the 
Rapiline 63 processor, made available for that purpose by the 
Agfa-Gevaert A/S in Glostrup, Denmark. In this automatic pro-
cessor the RCF film was developed at 35°C for 32 s in a (1 + 
3) concentrated G 137 developer. This automatic processing 
gave, however, very inconsistent results and therefore was not 
used further. 
Thus the RCF film was normally developed for 5 min at 20°C in 
the (1 + 4) G 127 developer and for 45 s at 35°C in the (1+1) 
G 127. 
For the sake of comparison two brands of the conventional 
industrial fast X-ray films were used: the Kodak Industrex D 
and Agfa-Gevaert Structurix D 10. Both were used with 0.05 + 
0.10 mm lead intensifying screens (above 50 kV) or without 
screens (below 50 kv). They were manually processed: the Kodak 
D film in the DX-80 developer for 4 min at 20°C (1+4 concen-
tration) and the Agfa-Gevaert D10 film for 5 min at 20°C in 
the G 127 developer ( 1 + 5 concentration). 
4. COMPARISON BETWEEN X-RAY FILM AND RADIOGRAPHIC PAPER 
Comparisons between X-ray film and paper were already pre-
viously made 16,71 using radiographic papers available at that 
time. In the present report the assessment will be made using 
radiographic papers mentioned in 2 above. 
All the above mentioned investigations made with radiographic 
paper and fast X-ray films have shown the following advantages 
of those fast radiographic systems: 
Shorter exposure times due to the higher speed of the 
system. 
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Lower material costs for paper radiography. 
Shorter processing times, especially with automatic pro-
cessors. 
Lower labor costs due to shorter exposure and processing 
times. 
Lower equipment costs due to lower kilovoltages in use. 
Easier radiation protection due to lower kilovoltages in 
use. 
5. X-RAY MACHINES 
The investigation was performed using Andrex 180 and 300 kV 
self-rectified, single-tank machines. 
Fig. 1 shows the 180 kV machine used for radiography of the 
30-mm Al plate, whereas on fig. 2 the 300 kV machine is shown, 
used for radiography of the 10-mm Fe plate. 
Fig.l. Andrex 180 kV X-ray machine (self-rectified, single 
tank) used for radiography of the 30-mm Al plate 
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Fig .2 , Andrex 300 kV X-ray machine ( se l f - rec t i f i ed , single-
tank) used for radiography of 10-mm Pe p l a t e 
6. IMAGE QUALITY INDICATORS 
Two types of image qua l i ty i n d i c a t o r s were used: ISO wire 
IQI'S and ASTM penetrameters. The re la t ive merits and disad-
vantages of using those two systems were discussed in 18,91, 
whereas in 121 de ta i l s about the IQI's are given. 
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In f i g . 3 the ISO wire IQI's and ASTM penetrameters used for 
radiography of Al and Fe plates are shown. As a rule the 10 to 
16 wire IQI's were used for a l l th i cknes se s of the p l a t e s 
under examination. For a 10-mm p l a t e 0 .1 , 0.2 and 0.4-ram 
penetrameters were used, whereas for 30 mm - 0.3, 0.6 and 1.2-
mm penetrameters were necessary. 
Fig .3 . ISO wire IQI's and ASTM penetrameters for Al and Fe 
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7. OBJECTS EXAMINED 
A 30-mm thick Al and a 10 mm Fe p l a t e were used together with the 
IQI's described above. They were shown in f i g s . 1 and 2. 
8. EXAMINATION PROCEDURE 
The examination procedure by the constant exposure technique was 
as follows: 
For the slowest X-ray film (Kodak Industrex SR and Agfa-Gevaert 
D2) kilovoltage giving a film density of D f * 2.5 was chosen for 
an exposure of 25 mAmin for 30 mm Al and 100 mAmin for 10 mm Fe. 
Those respective kilovoltages were 170 (for Al) and 215 kV (for 
Fe). 
Thereafter, each film and paper was exposed at those constant 
exposures (25 mAmin for Al and 100 mAmin for Fe) so as to reach a 
film Df = 2.5 or paper D p s l.o density by lowering the kilovol-
tage accordingly. 
Thus a comparison is possible of the relative decrease of kilo-
voltage, which gives the same density (Df or D p), for the same 
exposure (mAmin). 
To be able to calculate the relative speed of different film or 
paper systems a comparison was made at constant kilovoltages (170 
kV for Al and 215 kV for Fe). There at chose kilovoltages expo-
sures were made so as to reach densities of Df • 2.5 or D p * 1.0. 
By comparing different exposures (in mAmin) necessary to obtain 
those film/paper densities (at constant kilovoltages) relative 
speed can be directly determined. 
9. RELATIVE SPEED AND KILOVOLTAGE 
The results reached by using the examination procedure de-
scribed above are presented in fig. 4 for Kodak Industrex 
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systems and 30 mm Al, whereas fig. 5 shows similar results for 
10 mm Pe. 
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Pig.5. Comparison of relat ive speed and kilovoltage between 
Kodak Induet rex systems at 10 mm Fe 
A similar comparison performed for Agfa-Gevaert Structurix sy-
stems i s shown in fig. 6 for 30 mm Al and on f ig. 7 for 10 mm Fe. 
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Fig.7. Comparison of relat ive speed and kilovoltage^etween 
Agfa-Gevaert Structurix systems at 10 mm Fe 
The RCF film was processed manually (N) at different deve-
loping temperatures and times and automatically (A). Different 
developer concentrations were thereby used. Those processing 
modes are shown in f ig. 8. 
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film 
10. PROCESSING 
As mentioned above, all conventional X-ray films were aanually 
processed and the radiographic papers were processed in auto-
matic processors according to procedures recommended by their 
manufacturers. 
Different processing modes were tried for the Agfa-Gevaert 
Structurix RCF film used with FH screens. Both manual as well 
as automatic processing was tested, using different developing 
temperatures, time and developer concentration. The influence 
of the processing mode on the relative speed and kilovoltage 
is shown in figs. 9 and 10. 
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Fig.10. Comparison of r e l a t i v e speed and k i l o v o l t a g e for 
Agfa-Gevaert Structurix RCP film with PM screens at 
10 mm Fe 
As explained in 3 above for manual processing, modes H3 and M6 
are recommended by the f i lm manufacturer. Although, the M6 
mode, requiring a high concentration of the developer (1 + 1) 
and a r e l a t i v e l y high temperature (35°C), g ive s a higher 
r e l a t i v e speed and permits the use of lower k i l o v o l t a g e , i s 
not p r a c t i c a l and can hardly be recommended unless higher 
speed i s of primary importance. 
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As can be seen (see figs. 9 h 10) there is practically no 
difference in relative speed or kilovoltage when using either 
the manual N3 or automatic A processing mode, whereas the use 
of the manual N6 mode can increase the speed by about 50%. 
11. RADIOGRAPHIC IMAGE QUALITY 
To be able to judge to what extent the fast radiographic 
systems can be used, the radiographic image quality obtained 
with those systems was tested. For that purpose the eqipment 
described above, indicators and test objects were used. 
Each radiograph of an Al or Fe plate containing the images of 
the wire IQI's and ASTN penetrameters was visually examined by 
three persons and the results of their assessment were presen-
ted in the previously adapted form of diagrams 12,3,5,8,91, on 
which the finding of each observer is marked by a black line, 
whereas the dotted strip signifies that all three persons were 
of the same opinion. The results obtained before were supple-
mented with those obtained during the present investigation 
using Agfa-Gevaert D 10 and RCF films and IC paper with fluo-
rometallic screens. 
11.1. Kodak systems 
The results of the investigation performed with Kodak films 
and papers were already presented before in 121. The percent 
radiographic quality is presented in figs. 11 and 12 for 30 mm 
Al and in figs. 13 and 14 for 10 mm Fe. 
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Fig.11. Percent radiographic quality for Kodak films and 
papers for 30 mm Al at 25 mAmin 
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11.2. AqU-Gevaert systems 
In the previous investigation 121 only the Agfa-Gevaert Struc-
tur ix IC paper with IC II and FN screens were t e s t e d . Now 
those t e s t s were supplemented with the use of other brands of 
the Structurix film. The RCF film was also investigated using 
different processing modes. 
The percent radiographic qua l i ty for a l l those systems i s 
presented in f i g s . 15 and 16 for 30 mm Al and f i g s . 17 and 18 
for 10 mm Fe. 
As mentioned in 3 and 10 above, the RCF f i l m manufacturer 
recommends normal processing for t h i s f i lm brand in (1 + 4) 
concentrated developer at 20°C for 2 min (M3) or in (1 + 1) 
developer at 35°C for 45 s (M6). An automatic processing in (1 
+ 3) developer at 32 s i s also recommended (A). 
A comparison containing only those processing modes for the 
RCF film i s shown in f igs . 19 and 20 for 30 mm Al and f igs . 21 
and 22 for 10 mm Fe. 
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Fig .15 . Percent radiographic qual i ty for Agfa-Gevaert f i lms 
and paper for 30 mm Al at 25 mAmin 
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Fig .16. Percent radiographic q u a l i t y for Agfa-Gevaert filmB 
and paper for 30 mm Al at 170 kV 
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Fig.17. Percent radiographic quality for Agfa-Gevaert f i lms 
and paper for 10 mm Fe at 100 mAmin 
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Fig.18. Percent radiographic quality for Agfa-Gevaert films 
and paper for 10 mm Fe at 215 kV. 
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Fig.19. Percent radiographic quality for Agfa-Gevaert fi lms 
and paper for 30 mm Al at 25 mAmin (for RCF recom-
mended processing) 
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Fig.20. Percent radiographic quality for Agfa-Gevaert f i lms 
and paper for 30 mm Al at 170 kV (for RCP recommen-
ded processing) 
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Pig.21. Percent radiographic quality for Agfa-Gevaert fil as 
and paper for 10 a« Pe at 100 aAain (for RCP recom-
mended processing) 
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Pig.22. Percent radiographic quality for Agfa-Gevaert films 
and paper for 10 n i Fe at 215 kV (for RCP recommen-
ded processing) 
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11 .3 . Aofa-Gevaert fas t s v s t ^ 
The comparison between only t h e f a s t sys tems (D 10 and RCF 
f i l » s and IC paper) i s nåde in f i g s . 23 and 24 for 30 mm Al 
and f i g s . 25 and 26 for 10 B B Fe. 
Fig.23. Percent radiographic qua l i ty for Agfa-Gevaert fas t 
sys tems for 30 mm Al a t 25 mAmin 
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Fig.24. Percent radiographic quality for Agfa-Gevaert fast 
systems for 30 mm Al at 170 kV 
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Pig.25. Percent radiographic quality for Agfa-Gevaert fast 
systems for 10 mm Fe at 100 mAmin 
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Fig.26. Percent radiographic quality for Agfa-Gevaert fast 
systems for 10 mm Fe at 215 kV 
12. COMPARISON OF WIRE SENSITIVITIES 
In 18,9 I the r e s u l t s obtained of the i n v e s t i g a t i o n of rad io -
graphic image qual i ty found for d i f f e r e n t th icknesses of Al 
and Fe (10,20 and 30 mm) radiographed at d i f f erent k i l o v o l -
tages for Kodak fa s t systems and the Agfa-Gevaert IC/ICII 
paper were compared. 
This was recently supplemented with the results obtained for 
Agfa-Gevaert fas t systems (D10, RCF, IC/FM), as reported in 
1 3 1 . 
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The r e s u l t s of t h i s i n v e s t i g a t i o n are presented in f i g s . 27, 
28, 29 for Al and 30, 31 and 32 for Fe. 
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Fig.27. Image quality for 10 mm Al 
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Fig. 30. Image quality for 10 mm Fe 
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The present comparison is made for results obtained by the 
constant exposure method. 
12.1. Kodak systems 
Looking at the results obtained with aluminium at constant ex-
posure (fig. 11) one can see that only the slowest films (SR, 
DR and M) show the finest wire sensitivity of 0.53%, whereas 
sensitivities obtained with such papers as 620/P2 and 700/F1 
are equal to those obtained with faster films (A, C and D), 
i.e. 0.67% (one more wire seen on the radiographs). 
Looking at the results obtained with aluminium at constant ki-
lovoltage (fig.12) one can see that also here the finest wire 
sensitivity of 0.53% was reached for the slowest films (SR, DR 
and M). It decreases considerably for all other fast systems 
(e.g. for 700/F1 by 3 wires to 1.07%). 
By comparing the results obtained by those two methods (con-
stant exposure vs. constant kilovoltage) one can clearly see 
the advantages of the constant exposure method. 
It is, however, remarkable that by both methods a wire sensi-
tivity better than 2% was reached for all Kodak systems. 
The results obtained with steel at constant exposure (fig.13) 
are very similar to those for aluminium. Here also the highest 
wire sensitivity of 1% was reached for the slowest films (SR, 
DR and M) and it was possible to reach equal sensitivity of 
1.25 % for such papers as 620/F1 as for the faster films A and 
C (which are worse than the best one for slow films only by 
one wire). The faster film (D) showed a sensitivity that is 
worse by two wires (1.6%) which could be reached by all papers 
(except the 600/Fl). 
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Results obtained with steel at constant kilovoltaqe show even 
a greater decrease in the wire sensitivity for faster systems 
(fig.14). Here only the slowest films (SR and DR) show the 
best sensitivity of 1%. The sensitivity of the fast systems 
deteriorates by 4 wires to 2.5% and only occasienally can 
reach 2%, as in the case of the D film and 700/F2 paper. 
Also for steel the advantage of the constant exposure method 
has been confirmed. 
12.2. Aafa-Gevaert systems 
While comparing the results obtained for Agfa-Gevaert systems 
one will look in particular for the processing modes recommen-
ded by the manufacturer for the RCP/PM film (manual: M3 -
concentration (1 + 4), developing at 20°C for 5 min; M6 -
concentration (1 + 1) , developing at 35°C for 45 s; automatic: 
A - concentration (1 + 3), developing at 35°C for 32 s). 
From fig. 15 one can see that with aluminium at constant expo-
sure the best wire sensitivity of 0.53% was reached for only 
the slowest films (D2 and D4), whereas for all the other 
systems only one less wire (0.67%) was seen. 
As described in 12.1. above with aluminium at constant KUe-
voltage (fig.16) the wire sensitivity decreases considerably 
with the increase of the speed of the system. The best sensi-
tivity of 0.53% was reached only for the slowest film (D2) and 
drops by 3 wires (to 1.07%) for the RCF film processed with 
the M3 and N6 mode and even to 1.33% for DlO film and IC 
paper. 
As would be expected also here the advantage of the constant 
exposure technique was confirmed. 
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Nith s t ee l at constant: wy>«ir> (fig.17) the best wire s ens i -
t i v i t y of 1.25% was reached for only the s lowest D2 f i l a 
(although 2 of 3 observers could s ee the I t w ire ) . The sane 
high s ens i t i v i ty could be reached by the BCF f i l n (H6), where-
a s for a l l other systems a s e n s i t i v i t y poorer by only one wire 
(1.6%) was reached (except for IC/ICII - two wires, 2%). 
With s t c e j i t constant fciJPYPltiqc ( f ig .18) a g a n the sane 
e f f e c t was observed as before: only the s lowes t f i l n (D2) 
shows the f i n e s t wire s e n s i t i v i t y (1.25%) which t h e r e a f t e r 
decreases by two wires to 2% (except for IC/ICII - 3.2%). 
For a l l Agfa-Gevaert Systeas a wire s ens i t i v i ty better than 2% 
could be reached both for Al and Fe (with the s ingle exception 
of IC/ICII and Fe at constant kV). 
13. COMPARISON OF RELATIVE SPEED AMD KILOVOLTAGE 
In 9 above, r e l a t i v e speed and k i l o v o l t a g e were g iven sepa-
r a t e l y for Kodak ( f igs .4 and 5) and Agfa-Gevaert ( f i g s . 6 and 
7) s y s t e a s . The r e l a t i v e speed was ca lcu la ted for 170 kV for 
Al and 215 kV for Fe, whereas the re lat ive kilovoltage for 25 
nAain for Al and 100 nAnin for Fe. In a l l ins tances the compa-
rison was nade at constant f i l n density of Df * 2.5 and paper 
dens i ty of D_ * 1.0. 
Now a l l Kodak and Agfa-Gevaert systeas w i l l 
be conpared together . The r e s u l t i s shown in t a b l e s 1 and 2 
for the r e l a t i v e speed and t a b l e s 3 and 4 for the r e l a t i v e 
reduction in kilovoltage. 
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Table 1. Comparison of relative speed for 30 n Al at 170 kV 
Fila/paper 
SR 
D2 
DR 
11 
04 
D5 
D7 
A 
C 
600 
700 
D 
D10 
620 
RCF (M3) 
RCF (A) 
IC 
IC 
RCF (M6) 
700 
600 
620 
Screen 
0.05+0.10m Pb 
0.05+0.10m Pb 
0.05+0.10m Pb 
0.05+o.lOm Pb 
0.05+0.10m Pb 
0.05+0.10m Pb 
0.05+0.10m Pb 
0.05+0.10m Pb 
0.05+0.10m Pb 
F2 
F2 
0.05+0.10m Pb 
0.05+0.10m Pb 
F2 
PM 
FN 
PM 
IC II 
FN 
Fl 
Fl 
Fl 
Relative speed 
1 
1 
1.3 
3.7 
4.55 
6.94 
13.5 
17 
20 
30 
34 
44 
45.5 
81 
114 
114 
147 
180 
185 
192 
313 
625 
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Table 2. Comparison of relative speed for 10 nun Pe at 215 kV 
Film/paper 
SR 
D2 
DR 
N 
D4 
D5 
A 
D7 
C 
700 
600 
D 
D10 
620 
700 
600 
RCF (A) 
IC 
RCF (M3) 
IC 
RCF (M6) 
620 
Screen 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
F2 
F2 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
F2 
Fl 
Fl 
FM 
IC II 
FM 
FN 
FM 
Fl 
Relative speed 
1 
1.11 
1.25 
3.33 
5 
8 
13 
15 
17 
22 
22 
33 
48 
60 
85 
122 
151 
151 
166 
178 
244 
303 
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Table 3. Comparison of relative reduction in kilovoltage for 30 
mm Al at 25 mAmin 
Film/paper 
SR 
D2 
DR 
M 
D4 
D5 
D7 
A 
D 
C 
D10 
700 
600 
620 
RCF (M3) 
RCF (A) 
IC 
700 
RCF (M6) 
600 
IC 
620 
Screen 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
F2 
F2 
F2 
FM 
FM 
IC II 
Fl 
FM 
Fl 
FM 
Fl 
% kV 
100 
100 
94 
71 
62.4 
55.3 
53.5 
50 
44 
45 
44.1 
44 
44 
40 
39.7 
39.7 
38.8 
38 
37.6 
37 
36.8 
36 
50 
Table 4. Comparison of relat ive reduction in kilovoltage for 10mm 
Fe at 100 in Am in 
Film/paper 
SR 
D2 
OR 
M 
D4 
D5 
A 
D7 
C 
700 
600 
D 
D10 
620 
RCF (A) 
RCF (M3) 
700 
600 
IC 
RCF (K.6) 
IC 
620 
Screen 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
F2 
F2 
0.05+0.10mm Pb 
0.05+0.10mm Pb 
F2 
FM 
FN 
Fl 
Fl 
IC II 
FM 
FM 
Fl 
%kV 
100 
98 
88 
77 
71 
66 
63 
61 
61 
59 
59 
56 
55 
54 
53 
52 
52 
52 
52 
52 
51 
50 
On analysing the results presented in tables 1 and 2 one can 
see that the relative speed for X-ray films exposed with lead 
intensifying screens is almost the same for Al and Fe, though 
they were exposed at different kilovoltages through different 
filters. Although the 170- kV X-rays, filtered through 0.05 mm 
Pb (front intensifying screen) and 30 mm Al lose more intensi-
ty than the 215-kV X-rays filtered through 0.05 mm Pb and 10 
mm Fe, but this loss is compensated for by the higher sensiti-
vity of the X-ray film to softer X-rays. 
For the RCF film with fluorometallic screens the relative 
speed is higher for 215-kV X-rays filtered through 10 mm Fe 
than for 170 kV and 30 mm Al. This can, perhaps, be explained 
by the relatively higher intensification factor of the fluoro-
metallic screens than lead screens. 
For radiographic paper exposed with fluoroscent intensifying 
screens the relative speed is much higher for 170 kv and 30 mm 
Al than for 215 kV and 10 mm Fe (with the exception of the IC 
paper exposed with fluorometallic screen). This is, no doubt, 
caused by the decrease of the intensification of the fluoro-
scent screens with increasing radiation energy (as shown, 
e.g. in 111). 
Performing a similar analysis for tables 3 and 4 one can reach 
to the following conclusions about the relative reduction in 
kilovoltages: For X-ray films exposed with lead intensifying 
screens relatively higher kilovoltage is required for films 
with increasing speed. This is also true for the RCF film and 
radiographic paper. This means that although the attenuation of 
170 kV X-rays in 30 mm Al will be higher than those of 215 kV 
and 10 mm Fe, the higher sensitivity of X-ray films and papers 
for lower energy radiation will compensate for that effect. 
To be able to formulate more precisely the conclusions about 
the relative sensitivities of different radiographic systems 
in relation to such factors as radiation energy, attenuation 
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in different materials and intens i f icat ion factors of d i f f e -
rent i n t e n s i f y i n g screens a »ore e x t e n s i v e i n v e s t i g a t i o n i s 
needed, based not only on theoretical considerations but a lso 
on actual measurements. 
14. CONCLUSIONS 
1) With a l l fas t radiographic systems, analysed in the present 
i n v e s t i g a t i o n , a wire s e n s i t i v i t y be t ter than 2% can be a c -
hieved i f the kilovoltage i s chosen properly. 
2) The advantages of the fast radiographic systems can be best 
prooved for soft X-rays and l i g h t materials (e.g. Al). 
3) A very considerable reduction of exposure and kilovoltage 
can be obtained when using f i lms with fluorometallic screens 
or papers wi th f luorescent or f l u o r o m e t a l l i c screens . Other 
advantages of fast radiographic systems (as enumerated in 4 
above) are a l so of great practical importance. 
4) The constant exposure technique was shown to be very useful 
in assessing the advantages of the use of fast radiographic sy-
stems. I t gave s i m i l a r r e s u l t s t o those obtained by more 
conventional methods (presented, e.g. in 131) . 
53 
REFERENCES 
111 J. C. Domanus, P. A. Ruault. Industrial application of 
radiographic paper. Materialprflfung. 22(1980) Nr.3. 
pp.111-117. 
121 J. C. Domanus. Constant exposure technique in indu-
s t r i a l radiography. Risø-M-2398. August 1983. 
131 J. C. Domanus. Fast radiographic systems. Paper t o be 
presented at the 3rd European Conference on Nonde-
struct ive Testing. Firenze. 15-18.10.19C4. 
141 J. C. Domanus. Industrial radiography on radiographic 
paper. Risø Report No. 371. November 1977. 
l5l J. C. Domanus. Appl icat ion of f l u o r o m e t a l l i c s c r e e n s 
for paper radiography. Risø-M-2395. July 1983. 
161 J. C.Domanus, C. Mikkelsen. Comparison of X-ray f i l m 
and paper radiography. Risø-M-1995. April 1978. 
I"71 J. C. Domanus, C. Mikkelsen. Comparison of X-ray f i l m 
and paper radiography. Proceeding of the f i r s t Euro-
pean Conference on Non-Destructive Testing. Mainz. 24-
26.4.1978, pp. 593-601. 
181 J. C. Domanus, H. N. Fouly. ISO wire IQI's v s . ASTM 
penetrameters in paper radiography. Proceedings of the 
second European Conference on Non-Destructive Testing. 
Vienna. 14-16.9.1981. Paper B-6. 
l9l J. C. Domanus, H. M. Fouly. Quality of the radiogra-
phic image in paper radiography. Risø-M-2314. Septem-
ber 1981. 
54 
Risø National Laboratory Risø-M-QljH 
Title and author(s) 
ASSESSMENT OF FAST RADIOGRAPHIC SYSTEMS 
BY THE CONSTANT EXPOSURE TECHNIQUE 
by 
J. C. DOMANUS 
ATLAS ADVANCED ENGINEERING DIVISION)X 
Group's own registration 
number(s) 
54 pages + 4 tables + 32 illustrations 
Date August 1984 
Department or group 
METALLURGY 
Abstract Copies to 
The constant exposure technique was applied to 
compare the radiographic image quality and rela-
tive speed of different fast radiographic sy-
stems. Conventional industrial X-ray films, ex-
posed with lead intensifying screens, special 
fast film with fluorometaliic screens as well as 
different brands of radiographic paper exposed 
both with fluorescent as well as fluorometallic 
screens were tested and compared. ISO wire IQI's 
and ASTM penetrameters were used together with 
30-mm aluminium and lo-mm steel plates. For 
all the fast radiographic systems wire sensiti-
vity better than 2% was obtained. 
The constant exposure technique pr oved to be 
adequate for the assessment of fast radiographic 
systems. 
x) Work performed under c o n t r a c t wi th 
Risø N a t i o n a l Labora tory 
Available on request from Risø Library, Risø National 
Laboratory (Risø Bibliotek), Forsøgsanlæg Risø), 
DK-4000 Roskilde, Denmark 
Telephone: (03) 37 12 12, ext. 2262. Telex: 43116 
